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(57) Abstract: A polyarylene ether compound is characterized by 
containing a polymer component represented by the general for- 
mulae (1) and (2). (1) (2) In the above formulae, Ar represents a 
divalent aromatic group, Y represents a sulfonic group or a ketone 
group, X represents H or a monovalent cation species, and Ar* 
represents a divalent aromatic group. 
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4, 4' — If* (4-7x7^^7x3/1/) ^cx3iAoi — x/KD «t 0 \^<D% 
3frt > If 7 3i 3i v >^»3£ § © £r£j£# ^5 £ t L V \ 

15 5ii*tT?#5. Z.tlb<DmtVXt±* fW7^^n!JK> ^77^/^ 
op K 2, 6-t7^vy^;^7^n!)K l, 5 —r?* Ul/^X/v 
tf>m? p y K, 4, 4' -t7x=;i/^;^y|^n!jK, s^au^/i^— 
7VU-3, 3' -S^/Wtf:/^ ^7ai=/W3i— r/U-4, 4' -V^WtfVg^ 
^^^7^7^-4, 4' -^*^5j?^H % ^— jm^RJfc^Effl&ttSfcoS: 

20 fflv^rim, 2^±Sr^a^^T^ffli-5r i: t>"t?#Sc 4- 

^^37i l ^Itt57y-7^777^IV^it^5o i©i 
25 t^irUTf^ 1, 2-^^13 031^^ s^nn**:^ 1, 1, 2, 2- 
^ nnx^y, ^ p p jSvW^O/np y^W^HbTKi^ ~ f> p^<>-if 
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i:^-e#5„ ^-/^-<t LTTIB-^ (15) <ki:t>^-^ (l 

# bftfcaK y v-^^/^yjbt5 r. i: LV\ 




10 

5£ (15) ic^T, x 7 {*ig^^fc«^^mSr^-ro 
15 30ST*#3 o life, _hfa— j^S: (6) Kl&V^Tk^ n 2 , n 3 <D\,^1?frLfa&ox°3b 

?z.bfc£vnz>z.t&x>%z> 0 ^Sfc-M-rs # y r y - ^ 

•b<DX*te-te\t^ s tcbK.it, mm&^&mfom (M;U£, Solid State Ionics, 1 
20 0 6, P. 219 (1998) ^H^) , fu^^m. (®\%.\£, J. Polym. Sci., 
Polym. Chem., 22, P. 295 (198 Hzfflm ) , $t7MiM#gft (#!Jx. 

J. Polym. Sci., Polym. Chem., 22, P. 721 (1984), J. Polym. 
Sci., Polym. Chem., 23, P. 1231 (1985) m^M^) ^b^tt^Mi^ 

&m-fz>zb&x*zz> 

25 ^^P^^/^Wb^J^PKL-Cs 2 8 8 4 1 8 9 4§<2tfftK:SB*fc<0 
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^yjfcyfttfW* -ttefrib, 1, 3, s-by^/y^y-tefy^-^/wfty^ 

1, 3, 5 - MJ ^A^yi? y- 2, 4— 1, 2, 4-hU^ 

^A"<yify- 5 — Tsjv-fc^^ l, 2, 4 - y- 3 

y®U 1, 2, 3 - M) ^ f y- 4 - 1, 2, 3, 4-7" 

5 h7>fA^yf y- 5 -*/y*y^ i, 2, 3, s-fh^^fMyf^ 

— 4— .x/nifcyBu i, 2, 4, 5 —r b9^f/w<y^ y- 3 — ^/U*^^ 
1, 2, 4, 5 —7" h7^f/^y^ y- 3, 6 -v^/y^y^, 1, 2, 3, 
4, 5— ^y^TVy^y-tfy- 6-^./^V^ % 1, 3, 

ify— 2— ^^*yR, 1—^^-/1^-3, 5 — i^^/y^y-ify— 4— ^yafcy 
10 & % l-^7vy- 3, 4 7vW*yi£y- 6 — ;*/y3fty®U l-^7vy2, 

5 -VtJ-jv^^y- 3— */yjfcyfk 1, 2, 3, 4— 5 s - b9^-7Vw<y*£ 
y-5-*/y*y^ i, 2, 4, 5 - f f 7xf/i/^yf y- 3 
1, 2, 3, 4, 5 -^y^oc^vw^if 6 -;*/y;fcy^ N 1, 3, 5 - b 
y J yyo fcVy^y-fe? y— 2 — ;*/y;fcy@t N i — tf/y- 3, 5—i?*7-A~< 
15 yify- 4 -^/yjfcy^fcif &JBV^5 r £ t> Brti*e*>5„ 

S^B^^^fc<b^> fcir^f^ 1, 3, 5- h !M?vw<:/i?:/- 2-*a- 
1, 2, 4, 5-f f7^f/^yfy-3-^;^y^ 1, 2, 3, 
5 -7- h7^7vy<y-fc?y-4-*/y*y^ 1, 2, 3, 4, 5— 0**°?° 
20 /i^y-tfy- 6 -*/y*;y^ N 1, 3, 5 - b y ;*7vw<yif y- 2, 4— v 5 ;* 
/w^y^ 1, 3, 5- MJ^^y^yif y- 2-^/^y^, 
<^ 1, 3, 5- hV ^^-/y-<yify-2-^/y^y^^^0* u 

v\ 

r x\ «pj^)^/y^y^s^w-t-s ^ y r y - i/yx-fyn^i: 
25 mm.-tzmi-±, ^ y 7 y - y yx-r 1 0 0 fispi^ tt, rub 
©7/v*y|k^3 0~5 0, 0 0 0MMi : &(D$mx*Mz-Z>z.b W3=L<s 5 
o-io, oo o®4lH5^iaT^nx.tbf^^ b^£f£ uv\ */y*yte#J<D» 
»tf*3 OKlrlfp^^^c^ ^/y^^bS^s+^^^Tb^v^fpj^fe^^ 
*^*yfb^j<D»i4tf$5 o, o o oWML&*M*-Z>Wi&fcn, M^cD^/y* 
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IWJilTH ^pp^ ^OD^y, 1, 2-^ppx^^> 

ii^^^^^b^Jl OOSCMSKStLTl 0 0~2, ooo|f*gfl 
^^^bK*5*ii«>Sii:asffl»li:3teS«lRl*s*)t)x ^101^2, 0001 

y^p r. t &X*% 5 C RJSfift tt- 2 0 ~ 1 5 0 °C<D®m. EO&B*nif± 

0 . 1-100 i$raa>*5lffi wi'* ^{b^^fT 9 r i: aw* bv\ KJSfi&a* 

25 - 2 0 TsfcSfrett, WbSJ&O^J&iSStfSil < ft V) N KJ^II^ 1 5 0 °C 

u v \ # e> *l 5 a*BMbs&f b-*- 5 £ & B&Jh-t- 5 * -e *> * „ 
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10 ts^tfcts. 

?tfy <b ttii, ^y^L^y w k *°y ^^fV7^ 

I'— K #!Jxfvyt7^w b&£f<£>5#y ^^-r/Hg, t-Yoy6, t^B 

^ywK ^y y/H*«^A«^ sj«jj^w^y^h, ^yr 
20 ^ y /i*n;*^7HHfc if ©7^ y b mitJiis # y r * y /vgfe&ttM^ # y ^ 

/>t;i/n- *fc£<D-fe/wa — #yry w-K 77 5 h\ jKy#--*K 

K ^fy i^*^^ f n #y ^ai^w^-^^Ks # y^M^ 

25. 4^y r/^/W^^> atf y r ^/x- tvi^ h >\ jJ> y -3^' — Tfls-^ ' K> tf? 
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10 00 sc*%*?iT«&>£„ ^bj^^^s^^w^ y ^~7vw?Hbi^#> 
y t y - v ^-Tvw&tei^ <t &2S£-r 5 r £ m «t 19 #5 ^ t ^rn&So ^ l 

^^nufc^^^^i: b-ct ±v\ ^4>o^y ^-^Sfio. i~5 osc 
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m%<D&mx*]bzzki)W*vi<\ &t&zktfmmm<ki„ sustain 
(8) xmztizmm&'gAsx^zzb&wmk ltv^ 0 



<fV /N v* 



(8) 



N 
H 



N 
H 



5* (8) fc*3VvCM^ m l W\ 1 i)> h 4 <Dm)$k*m. U RM^^y-zH^ 

±12^ (8) xm^mm*t;&*mmz&rt%m&m^mi$y^x^ $y 
tfts^/^^iMts- tx\ #btt5^y^>-xv ^^tft 

;* /v*; ^KS^afr * ^gyg fcig A-T 5 r. i: ^x* # 5 . x /u* ^BfcS^* * * ^ 
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^/^IMOH, TiB<D5£ (9) t (10) T^$tt§«jtT*^$tt6^ 
^ y hS:n e : (l-n 6 ) (D^sUtkxmf&J&ft k LT^fr h <D&mz&& 



(?0 3 H) m 2 




(9) 




^ (9) *5J;7>*5£ (10) KL^Ttt, rQ 2 «l^fe4^S^C^b, Ar' * 
15 (iffi^a^yh^U X 4 «-0-^ -S0 2 -, -C (CH 3 ) 2 -, 
-C (CF 3 ) 2-n -OPhO-i^Sf^feilf^tt?) imU±.XhV, Phft 

1. 0 (D^mtz-lTo 
JlfE^ (9) , (10) K*5V^T, m 2 ^ 5 £ «9 t>*#V^ mtbtlZtfV 
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©"CttftV^ fctx.lt, 1, 2, 4, 5-rt>77U^f^ 3, 3' - 

5 ^T^y^y^y, 3, 3' , 4, 4' — t- b^r^ / s^*^^— 7vk 

3, 3' , 4, 4' -fb77?;^7i tx-f 3, 3' , 4, 
4' -fh7r^^7i=;^;l/*y N 2, 2 -If* (3, 4-^7^7i 
^yp) ^a^^, tf* (3, 4-v?7U7i=;l') * V N 2, 2 - If * (3, 
4-^7^7j=/V) ^f7^P7 , P^V, 1, 4-tf* (3, 4-i^T 

5*5. (10) h^^-T^r 3, 3' , 

4, 4' -Th77^y^7x^;H-f/K 3, 3' , 4, 4' -Tf775 
;i;7i^/^y, 2, 2- If* (3, 4-v i 7^7x^) ^p/-?^ 
2, 2 -If* (3, 4-v ? 7?;7x^) ^^^/M-p^n^;/, 1, 4- 

15 if* (3, a-vt^;?^;*^) ^^>^xx^^fib(DmmW-^^B^ 

20 &mzj&Kxm.i\2+ir (II) ■^MP^BMb'frtt^^o^W^tB&JhJWSr^f^ 

# /I'*? * »c lil^ 6> 4 4S <e> * /wfc W1~ S t> <o Zmifc-t 

^Mltttli, m*-f£> 2, 5-^#/wi^ix^^?^*/w^^ 
25 3, 5 -^TJ/Wtf^v^^i? ^A'*^*, 2, 5 - v^fc/I'tf?^- 1 , 4 — /< 

4, e-S^/M^V- 1, 3 — >'S**/l'*i'R % 
2, 2' —*?*A<fc—4, 4' -tf7an/W^/l/7i?^ift % 3, 3' -v^/Wfc 

-4, 4' -tf^oi=7u^7J7^^^ ^©^^yitf^/^y^o 5 - 
tit><Dmm&*m?z>z. t&x%z> 0 mntetvxn, -rhvv^ xvv&ft 
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rii4/iV\ ±y*05£ (8) fc&ftZm 1 ^ l^b4(D^<t !9 51f^5„ m 
5 ftv\, 

* * ft ^mm^m b ft v n v 5 # ^Sfe i £ 1> ^*fi^O^-C^A-T § n i: tf* t? 

# 6 o * j^^mtth K&m x°%z> v% ismm tut 

10 yl/v^yMO^ V"7 a^^/v^/vft^^-fy jvft^m., /uft l^m, 

#—7 ^—/UitXsVtf^ms 2, (4 ^3^:7 

rt^t, - r xm7Flslzh<oW&fe£1nZ> t><7>-mftv\ 

15 9 8 b< % 9 9 %JB*±# <fc t> 0* LV\, ^^ySS^ft^v 5 

<D 2 0 *:JU%U± <t i~ 5 r. £ X^J^ft ^m<D$}%z%: Wife 5 - 1 & X # 5 0 
25 ittfH^m^Kom^ bT^£ftv^<D<bft5ffilW£>5o 

±ia©^ (8) x7jk£ft%Mj&&.ft%^tf*xft>'mm^m#y^xj^y 
v->v%qc&mb u-cw\ (1 1) (1 2) x7Fi$frz>mmx*mts 

^^•^^n 7 : (l-n 7 ) <2^/WfcT'#^J&#£ LT^tf%<^# 
LV\, 
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5£ (i i) *jj:t*5*; (i 2) K3ov^te % m 3 « i a»e> 4 ©figc&^u A 

r' ' ' tt^fi^a^yh^U X 5 «-0-, -S0 2 - N -S-, - 
5 CH 2 -, -OP hO-i <?S¥^bitf2tl5 1 «£*±T*fc 9 > Phte2«5^§ 

±12<D5£ (11), (12) td&V^T, m 3 #S 5 <£ "9 fc*:#V^ N #btt^/K 

10 ^^-^^tt^$^VMilrR]i:^5 0 

±IB05* (8) T^$Ji5*^*^8i^y^5^/-/t'«r4t5Srt« 

2, 4, 5 -T- hyT^ y^O-if^ 3, 3' - v»T 5: 7 ^<^i?i?^, 3, 3' , 
4, 4* -7f77^^7x^;kx-f;K 3, 3' , 4, 4' -7^77^ 

15 7VK 3, 3' , 4, 4' -7f77^^7x-/I/^V 

2, 2 -If;*. (3, 4-i?7^/7i^) ^p/-*^ If;*. (3, 4— 
7?7 7i^V) 2, 2-f^ (3, 4-i^7^7 7x^) ^^rir"^ 

/I^pt/p/-^ l, 4 — If;* (3, 4 -S>T ^ / / =¥•>/) 
*3J:t/^tbb^^^^f t>tiZ> 0 Ztit><D?1bs JiiB^ (9) T^^ttS 

20 ^^L-vy 3, 3' , 4, 4' -7b775;^7 

:xvn/l^c— tvK 3, 3* , 4, 4' -7 h77^^7x=/l/7>/^y, 3, 
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3' , 4, 4' —f- h77$y i>7x=/Vf tx^f/K (3, 4-v?7 5 

y^i^/w) ^^i/ N i, 4-tr* (3, 4-\?t$. ^O"t?^3o 

rtib^f t h 7 ^ ^ioi^^^ji tTfi, mm, mm, v>m 

l^^b4^<D^^^^£^^S^^^0ii^ffli-5r ^^^#§ 0 ft 
&0i]tLTte, 2, 5-i?%sUtfi*i/y3L~jUftXftlsm. 3, 5 - v^/l^^ 

>&mz.fezxmt-t~r (in ^^^^ir^^qo^bB5Jt 
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±120^ * ft ^mm*m-tz>%mi$&* ^ >mn^ti & m&tcrt xmm lt 
^m. 1 1 h \z&m t*# 5 ^yu* ^»3£*j ct xtft * ft ^mm*& £ & v ^ 

^/^SK -fy7^;^ ^-^^ \syi?t>;Vftl/^ x-^-ii'^—T- >V-yt) >vft 

15 I'gU i^7x =-)V7, /Vft yV"% /Is ft >^ tf ~7 zs. /Uft ? — 

)VV"tuvfty^ 2, 2 -If* {A-tuVft*r*/y a^=-jV) ^^f-^/^n^a 

%®im-rz>z.bfrx%z>o 

20 T*£5 0 rttb^^fe^ ^}^CTtfttf (II) 

5« ^X^ 5 y^-z^b-a-W^^^v^S^W-rs r £: J; 5 o 
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& 5 o _t t & 5 x 5 mia-g-r s £ # £ •§= u v \ ^mm & 

&V^#S S fci:^.^ > J. F. Wolfe, Encyclopedia of Polymer Science and 
Engineering, 2nd Edition, Vol. 11, p. 601 (1988) fcfBfiSatS <fc 5 fcaKU JJ 
20 ^»Sr«SjKi:-t-51Bi7k, aMbS^mi £^T«#5 0 *fc N «y^ 

LV\, 

f^s ^^m^s^^^m^/^-iii^^-r^^T^y 7? Kutatft 



34 



WO 2004/033534 ^^CT/JP2003/012850 

*s =fc t>V £ fete* * ^S^^-f- § p^tM*?% surf v^ft if <djso|sHe- y ^r— & 

Klte^T^&V^ t^jfe^-^^tl/TV^S <fc 5 fertile £ 5 SlS*!?^ 

20 ^ss^&tts * y ^>-xv 5: ^y—^m^m<D^m^^xi-±m 
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*v w^m^fi^h^xnfj:^, 1, oo 

5 OU±.X*foZ>Z.ktfft*ls<s 3, 0 0 0^±T'fc^«fcl9$f*bV\ £fc N ^ 
O^Sfcil, 0 0 0, 0 0 O^TT < fcS^ir*W*b<, 2 0 0, OOO^T 
T«&*U£«k <9 & £ LV\ ^ (D^mifi 1 , 0 0 0*«W^^« N 3&^<D{£-R- 

rfSfflJit&So ^fc N Z<Dft+m&i, 0 0 0, 0 0 0Sr^x.6^^^±#^ 

y-jv&ik&m<o9t=?-m^ nmmz.i-±mm.m$> xw\fe ^m^^m^mxm- 

ffi~fZ>^btfX%Z> 0 ^LT, roWiSitO. 2 5J^JbT*2ib5ri:tfS£?;£:L 
t£b*WM-$-Z>ZLbX\ ^ttS^Uv-^fSi £T\ pSj7tfy-=^-&|S]-^ 

g&W LTV> 5 «> % >t)Bx.fc®!ttS^W^ y ^r- bi&&1&& LXtfcWftZ ~bft 
&V^«WLTV^ 0 M7Ky-7-^^(D^*|^-^^-{c^? 
-t-^Clir^tii^ -Y^-^a^lHi: UO&^Lfc^ -^O^^^n h^5^#tt?r 
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<tot, ttlKSrRtefe L*^* V^S*5 «fc T>V£ fete* ^ * ^S^W* V -<^X 

^ 5 1 m t ut <orm «t#t * < * <? , ff -r s <t -e * -*-r < 

i0ff*U< lilOO-5 0 0 jimT?*>3. ^^^^r-T^ hJ¥&fli!l$Pi-5 

mm*~feiz^xm&<D&^mmxmfrmim-tz>zt&x%5o but 
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naot, iM*u«§5ii:^#5 0 saw** mmmm^m^ 

ByKtt, /W^tfU tf->M£> yoy^^*if©«-«r*^fc^**- 
S^T'gf * UV\ n (D «fc 9 LT^tb^c^^^O^^^S^^ 
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Sii^fTLTtK^t^ hi-sr t&x%z> 0 *c^* h-tz>wk(Dmm(Dm& 

^#«Jpg$tl^V^5 N lO~1 0 0 0MmT*fc5iiW*U\ «£I9£?£L 
<te5 0~5 0 O^rnm *M©JP#-#1 o n mi <9 t»V^ A HrV&mWk 
5 fcLT©^tN:«Tfc<*3«lWCifc!K 1 0 00/imiHJ?V^W-^il 

* *m * 6 £ 4: T»#389I3 <ZM tf" ^^JR £-r5r£7)ST'#5o r © at © 
20 ^/t^Wk^Ji: LT^ ±^©^m^/^Wb^J<SrffiV^Sr ir^-C^So -©{til 
£ OTittfWBIBS 63-2 92920 ^Wl&St 2002-543224 fclfBft 

£*vrv^ «fc o te^<£Vt^Bft<Dx^*>'fcM&m^XXji'*>'<k1r^ z.ki>*I 

mxhZo 

25 >'^^4©®^b^*-T?#5^^t#V^^^^0^LV^ o JM£#)K:te 5 ~ 2 0 0 ji m 
T'fc5ii;W$U<, 5-5 0 |tmT?A5:iW bt-0*b<, 
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%>Z.hTbW$.l>l<\ -Y^fcSgW 1. 0xl0- 3 S/cm£(±tfe5i^ 
19, 1. 0 x 1 0- 8 S/cm^*5»^|J:tti*f«jl!iO|ii^iSTiJ s iBr5 

»«»fct*fflT»*>Sii:«sWft*e*>*. TO»*5 0/imOl!t«rfWU 5M 
* / — /W7KSS?ft«:fflV>X 2 St^SJ^Lfc* * / — Ai8ifi5£&fl* 7 mm o 1 / 
m 2 • s e c&T<Dte&^'4*- s sfem&7fi&'§L\^\t\ * * S -^iiilStt 4 
mmo 1 /m 2 • s e c £*T"C*>*M££ 5>^*f* b< > lmmo 1 /m 2 • s e 

HIC_b«^J?:^4 8 Mm^feW^5 2 J um<z>^fflfcAo-tv^;5 1 b<z>£7jH- 
'b<^<^1-5 0 

27 2fe £ it tt-f * >-fcS*JR £ m& £ SrinS&bnJBE-t- S ^r*^*s h 5„ - o * -? #31 
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&'J> fc < ft 5 i: % £ h ti Z> fc X»& 5 . 

£ 1 n [ta/tb] /c) -CffMBj Lfc ( t a f41WJgtt0>i£T8M6fU t b f4» 

15 TGA:^*»MilMjr?f (TGA-5 0) £fflV\ T/W=?V#ffl^ 

*U #Mait£l 0°C/m i nX*mM&ftoti Gfc*s 1 5 0X^X3 Oft&kftVX 

W*WR*WO*Si»J:eAlft : 0. 2mm) ^jfUT, 8 0 C C9 5%RH 

20 ©iaa • nm^--^^ m^fri"#sft&m&2tfms LH-20-on 4> 

lCtWSrfiy*U % e^i^Vt v ^7$:SOLARTRON|il 2 5 0 F 
REQUENCY RESPONSE ANA LYSERti 1 ? Wfe\stc 0 mm 
BE»«:aE<k**Tai&U ttWiattC-C^ny ha»bj»fcfe*L*JfflW3IJ£ 

25 Lfc^«^Sr^l±Jbfc 0 [S/cm] = 1 /WB [cm] XjRff [cm] 
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H-NMRgiJ^ : V a r i a nftG e m i n i - 2 0 0 NMRMM U 
DM S O - d 6 jHK, 8 0 °CXmm VtL 0 

5 y * / -^Mii^ : *>&&m<Dm&mwmmmmn* * ; -/wmmm 

y * y — /PTMgBfcfc: 2 4 BSP^it Ltc^mm^ 50 n m(D4 ^£&Jg| (^J? 
fr&4 8 (imfrb 5 2 nm<D^m\^X^X\i^^>h(D^W-^W^5 0 /jm©^i:t 
5) £HMi?;W::#^i2^ ir/i-OJHW:: 10 0ml O 5M^ * J —fritffeWte, 
10 t&ftCD^zMZ. 1 0 0 m 1 <£ig5£jfi7k (18MQ- cm) 2 5°CT*PHI!|<£> 

fi> 2. 0 cm 2 ) 0 

, (I EC) : iiii^Tt-Mlfc^iDli^i!) , 

$&m,Wffi : P t/Ru^a^-^V (H*MIIi^|iTEC6 1 

E5 4) ^mcDmwk&xw yzfvt'/uT/u=i~ su%ij\iz.xmt>"&tz^ ? 
a-tf^ttm 2 o ^ *^mm d&# : SE-20192) pt/Ru» 

Ifij|*-t'yit7^tyoll^2. 5 : 1 5^P^.fc 0 &v>-e 

i^5^H*^y^-A e -TGPH-0 6 OtcS^(^#^ad5 2mg/'c m 

2 K:&5 J:5^^y -^PPJSMfciJ; ^m^^LT, T/- Kfflm^M^Jl^# 
#-#V^w^£fl=ggLfc 0 life, Ptttlji^^^ (H<P#t&J?lX^ 
5£#*±T EC10V40E) i£'pm(Dmn7kte & IM y^n tVl-T/t'^^-^Sr^n 
25 k.Xm.h^rfz^ y**.7iZ^±m2 0%i-7 J Gft# : SE-20 19 

2) P tftfe^m^-^>'^-t-7^^->'(Dfi*tb^2. 5: lt^5J:9t 

^jpx., mwisXjjy-Fmmm^-x h*mmistc 0 

SPX$rmUfcm^^— #l"<w<— TGPH-0 6 OCS^fi^lmg 
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8 mp a \z.x 3 ftmmm, nm-rz> ^t^xv^ m-mmm^ t ufc r com 

-£f£&E lectroche xn^tMW^mm^m,^^F C25-02SP !<£%£. 

iSUc2mo 1 / 1 (D*9 S—A^&m (1. 5ml/min) *3 <fc tfifUMg? 
^Kftf* (80ml/min) Ufc# bfr ofc Q 



(B&-*§- : S-DCDPS) 5. 2335g (0. 0 1 0 6 5mole) , 2, 6 
-^nn^/=MJ;i/ (P&-*§- : D C B N) 2. 3323g (0. 01355 
9 mo 1 e) \ 4, 4 ' -y£"7=.J — /W4. 5086g (0. 02421mol 
e) % #t^# JJl>A3. 8484g (0. 02784mole) N ^eu^r^y — 
15 ^2. 6 1 g£l 0 0m 1 Ho q 7 7 * = Jeff <9 & "9 N ^^r^Ufc 0 35 
m 1 (DNMP^AtbT, 1 5 OfC- H^if # Lfc|£ s SfSm^Sr 19 5-20 
0 o CtC±#$-tirT^^tt^+^±^SO^g^icS:^^}t^ (^J5^FP^) 0 

20 -<Dttmkmm. 2 4^ufc 0 

-r— i girNMP 5m i icmmi^ &y h^u— b±tf7*mizm2 o o 

±S^Ufc 0 #bttfc^^^A«. ftfim (S«|6ml N 7K3 0 0ml) 

i ^mm^m i,xm.*teir l/c^ £ h \z. 1 B#ra»-r 5 r <t 

25 #&|&*LfCo &bih1t7 j /i>J»(D I R;*^ hA-SrHI 1 te^H- 0 *7^;^o 
-r^-^^ttSrM^Urci:i6. 0. 1 7 S/c m<£Hii:<l:7j* Lfc *7^;>A© 
^S*M^^ <fc§3 %1I^>1S (20 0 °CT*©iWM£rSlpfc LT^) 
(13 8 9 < CTfcofc 0 



(^»J 1 ) 



10 



3, 



4' — * 
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3, 3' 4, 4' p o^7x^;u^;i/*y2t b y 

(B§-^ : S-DCDPS) &3. 9251g (0. O0799mole) % 2, 
6—5?* nn^^y^i h !JyU (|&f:DCBN) ^2. 7904g (0. 016 
2 2 mo 1 e) klrZ&mn, HWJ l i: {,XM&*ft\<\ 

f5LT=3r-^fU :7^^A^t£&££T»NMP&©*Lfc^ tK^^— Ife^-h 

*flfcifc (Mt^6mK 7K3 00ml) ^T? 1 \%mt&m Ur^tei* Lfc^ N M 

Sri|iJ^Lfci:r6> 0. l l S/cm©I^Lfc„ *7^M©ilifflS(: 
£5 3 %mS^>?i.S (2 00 ^T*<DlWm*£KSp^ LT$J£) (i3 8 9 ^CT? 
feofc 0 ^ — /l^igiEgte, 3. 9 2mmo 1 /m 2 • s e c£^Lfc 0 # 

15 (H«ij3) 

HJ£#]2l-:fc5V^TS-DCDP S kDCBTSKDlt^&mz-Xtf}) ^— Sr-g-J&U 
^OffPffiSrff oTCo H^l:^ 1 [CyTt, ^7c, S-DCDPS :DCBN=3 
8:62 (^Wfc) ^b#btbfc^U^r— :7 /l^tf) I RX^f b;>iTGAf 
^r— h£IH2, 3^i" 0 

20 



1^1 





(hr) 


(di/g) 


(S/cm) 


3%j^ft 

urnco 


(mmol/m 2 *sec) 


S-DCDPS 


DCBN 


22 


78 


3 


1.37 


0. 03 


379 


2. 27 


23 


77 


6 


1. 00 


0. 04 


367 


2. 60 


28 


72 


6 


1.09 


0. 07 


385 


3. 87 


38 


62 


5 


0. 77 


0. 14 


380 


5.68 


50 


50 


9 


1. 15 


0. 22 


369 


8. 45 


60 


40 


6 


0. 99 


0. 27 


382 


10.5 


70 


30 


11 


! 1. 10 


0. 36 


351 


12.0 


80 


20 


9 


0. 84 


0. 45 


324 


14.5 



(IHWU4) 
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3 tfcVTS-DCDP SiDCBN©tkf^S-DCDP S : DCB 
N=4 8 : 5 2 (^t/Hfc) i LT> »^ii^ofc 0 y -^-#&#f5tO 
^dr^tf^^-l/^g*^ 5 4. 3wt%T?fc5 0 # V nWfcJ&yt 0 . 
9 2tfoofc 0 f^Stfc7^ ^AO«X£T?t>i*fc I ECf3 % 2. 19meq/ 
5 g N ^fcaW* 0. 28S/cm s 3 3 8 1 °CT'fe o fc„ 

(Jfc$fc01J 1 ) 

H»J 1 fc*5V>TD C B N & vffcTK y -v-££-J& Lfc £ E. » bttfc # 
10 y^-tt7kigtt4:&«3 N t ^IHi: LT«^t 5 i i: litH**^ofc 0 
0fc«ij2) 

15 (JfcWJ 3 ) 

HJSM 1 KL&V^TDCBNO-ftfrO lC4, 4' -y^PP^7i^/V*y 
3. 8934g (0. 013559mole) &m^XM& bfc jtfgtffc 

20 3 tdjoV^T N S-DCDPS11. 872g (0. 02417mol 

e) % 4, 4' -^DP^7i=/V^*y (B&f :DCDPS) 8. 48 2 
g (0. 02954mole) N 4, 4' -tf7i; —)V 1 0. 0 0 0 g ( O . 
05370mole) N fcWtX 536g (0. 0 6 1 7 6mo,le) , 

NMP lOOmU tT, ^OM^fTofc„ V ttelf ^^"^ 

25 tf7*=l/yiitt, 46. 0wt%t?feofc 0 1 1 ^IWl^ bfctf? U ^— **8c 
l&mno. 7 lTfcofc, ff|U7>fM©|imi:«)fcI EClt l. 6 
9meq/g N ^t^$tt0. 19S/cm, 3 3 7 2 t 

l?fcofc 0 *7>f^S:l 3 0°ClSfP^#ffl^{ f Ft-4^F^eb7i^ N ^ 



45 



WO 2004/033534 




'CT/JP2003/012850 



(**«5) 

ltl^^M4{^:*3V^T, S-DCDPS10. 0 2 5 g (0. 02041mol 
e) > DCDPS1. 851g (0. 00644mole) % DCBN4. 61 
9g (0. O 2 6 8 5mole) t UT> fflfll©IW5«:fTofc. -r— #te 

5 4#i£tf) ^^v- 7 ^ ~ ySttt, 5 3. 7wt%ffeofc 0 7B#P^fi^Ufc 
-r— StSfcttAfaO. 6 2T*fcofc 0 fEj^Lfc7WVl^<D^Tfc£«>7t I E 
Cte N 1. 7 3meq/ g> ^^^$140. 16S/cm, 3 %MMM'J>U 

mt3 7 2^T*fcofc 0 3 oK>mmf&&mfa.£imz4!$mMLWi 

io mrnme) 

DCBN14. 029g (0. 08156mole) N 4, 4 ' - fc*7 / — 
JV \ 5 . 1873g (0. 0 8 1 5 6mole) , y <7 i» 1 2 . 963g 

(0. O9379mole) &3 0 Om 1 Hop 7 7* = tetf !> 8l !K &$£rtfE 
LfCo 110ml <£NMP&A*VC, 1 5 0 'CT*— WfflMW bfcft, 
15 1 9 5- 2 0 0 < C(C±#$-^Tm^^tt^+^_t^S(^^g^^^^^ ( tfc 

Jte^ttl. 6 5Sr^bfc 0 -r— ^^^i/lf 7*-U^Sftf*6 4. 6w 

t%-T?fc5„ ^y^r-1 g^«2 0ml t i: tin 6 5»iU7« 

fco7c„ M^T^txh^fc I EClt 1. 6 1meq/gffcot *«^Sr 1 3 

25 (Hi&tfiJ 7 ) 

S-DCDPS14. 332g (0. 02917mole) s DCBN6. 3 
87g (0. 03713mole) > 4, 4' — If 7 ^ S —JV 1 2. 3 4 6 8 g 
(0. 06631mole) N U^IO. 5 3 8 7 g (0. 07625 

mole) &300ml fflo a 7 7 * =« fctt t> & >9 ^ ^t&iSfi Lfc 0 110ml 
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(PNMPSrAtvr^ 15 0tt- B*WJ*#LfcflK 5JSfiI^1 9 5-2 0 0TC 
5 T^LfCo #!)^-lg«rNMP5mlfc«fiU $7 hT'V-M^?^^ 

tfcfclECft 2. 4 3me q/gffc^ >T ;frVfe#t££rgiJ^ Lfc £ Cl 5. 
10 0. 3 6 S/c mtfME&^Lfco *7>f ^A<Z>Jftfi»S!l3tJJ:«k S 3 

ft (2 0 0 o CT*<7)^!iSfm«^S2p^bT®l^) »3 3 ltTfcofc, ^"7^^^ 

(Hi&#ij8) 

^lfj7<Dl^CfcV^ DCBN9. 2 3 7 g (0. 0 5 3 70mole) , 
15 4 , 4 ' - \fy x. J —;V 10. OOOg (0. O5370mole) N W&U V 
VJ»8. 536g (0. 06176mole) N NMP lOOmli tt, 0Qtt 

-ig^ ifiTMfc 6 3 flSmiSiS Ufc„ #fc4c-c 1 8#!W*a&i-5 r t -vmat 
20 (Hife^i 9 ) 

fCH^^«Tl»*U ttflkUfcffc* *X&T?t>i:«>fc I ECIi N 1. 17meq/ 
g-C*>«9, ^Vfc^tt&SltftLfci:::^ 0. OUS/cmtfcofc, 
25 (Jfcttfll 5 ) 

(IffiMlO) 

3, 3' , 4, 4' -fhyT^/^x^My (Ht:TAS) 1. 
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500g (5. 3 8 9 xlO-3mole) , 2, 5—i?U/l'i$*iS'<l<"l£>'a 
^*^/tHJ>?A (ftf: STA, >K9 9%) 1. 44 5 g (5. 38 
9xlO-3mole) % 7K!Jy V 7 5%) 2 0. 48 g, 

5 <>)ltfU^5f ) ioolCtf#fit5o lOOt-C'l^TOttf, 15 

o'CteiMiLTiHtiRU 2 o ot:^#MLT4Btr«i*#ufc 0 ma*miSM&u 

©*Hfc«i*W\ 1. 7 1^lfc„ *BM43£^W3<Ky^VX-r S*V->M<y 

10 — ITTS 1 0 0 <b$fc"i~<5 0 

S-DCDP S 5. 9472g CO. 01211mole) s DCBN2. O 
824g (0. 01211mo 1 e) , 4, 4' -If7x 7-/1^4. 5 0 8 6 g 
(0. 02421mole) s U^i»3. 8484g (0. 02784m 

o 1 e) ^lOOrnl monyvXaKft-VW.*), S*SrSEU^i. 3 5 m 1 (DN 

15 MP SrAftT, 1 5 Ot^— B#IWJ*#LfcflU 1 9 5-20 0°C^JL 

ftVtc&^ WSkVfto 4«y^— ©*Hfctt*ttl. 2 4^bfc 0 
S-DCDP S : DCBN= 1 : 1 7tf y -r— t»t5 0 
20 3 g©TTS 1 0 03:1 5ml NMPCt'f/M^i'Cl 7 CC^JnfWbTtS 

#Pc5*x 3g©S-DCDPS :DCBN=1 : 1 7$V -v— &NMP 9ml 

/t„ 7>fyuASr^9^4Rd>bf±3asu 7 0iC©iMgilzK^iT* 

0*09 syoRHICloltS'ft^iSttO. 0 04S/cmlr^Ufc o 7^/ — 
1. 15mmol/m 2 - sec^Lt 1 c mAfclSU 0 fflL 

fc„ 7 4 J:53 (20 0 < CT?<£>iW*fi 
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&mmte Ltait) »3 7 2ict*ofc ( imftt 1 ECf± N 2. 

Lfc 0 

1 1 ) 

H*£Ml 0 il^^tCbT, S-DCDP S : DCBN= 3 8:6 2ztfJW— £ 
5 (#bttfc^?y^-^^3te^« s 1. 3 1T'feofc) % -74^^m% 

(CTTS100lrlg?rlO gtf)NMP^ S-DCDP S : DCBN=3 8 : 

6 2tf))-?— 4 g£l 0 g©NMP«f5^{j;, #|1 0 £|^#^LTfNffi 
Lfc 0 8 0°C9 5%RHC*5}t5^tyfiiS(j:0. 0 34S/cm^Uc„ 
* ? / — /Voli®3i^te N 2. 6 2mmol/m 2 - sec^Uc lcm^(C 

f^Mi^S^ LT$!lJ£) fi3 5 7^ffcot 0 ^TWc I ECU, 1. 
8 1 £^Lfc 0 
(^»012) 

15 HJ£#iJl 0 ilH^^bT, S-DCDP S : DCBN= 7 0 : 3 Otf)) £r 

luTTS 100£rlg£:10 g ©NMP(C S S-DCDPS :DCBN=70 : 
3 0«-^-4 g& 1 0 g©NMPl^)5?t5^t H MM 1 Oi^ittt 
WMLfCo 8 0^9 5%RHK&tfZ>4$-^fcmMfeO. 16S/cm^Lfc, 
20 1 cm^£H9 WLfc^.f/l'A&l 0 0°C?ffoKK: 1 B#P^«Lfc#S^ /vi^ 
^^^kfim^tb^^ofco 7 ^ /i/^Wiiiil^^ J: 5 3 %tii'>?ai (2 
0 0°CT*O|^)iS|.fi*^S^e:LTSiJ^) »3 7 6°CX*hoti 0 ffifcX-Rbbti I E 
Ci± s 2. 6 0 ^tf L/c 0 

25 ^UdM 1 2-T?^J&bfcS-DCD P S : DCBN= 7 0 : 3 0^p *?—<D?f-X* 

7 4 /WASrf^JlU 8 0^9 5 % R Hilfcit 5 t y^S^it tfc i: r 5 0 . 
3 8S/cm^Lfc 0 L#>U 1 cmfcfcl^!5 fflLfc^^Afc 1 0 O'Cffc 

(Jt®?M7) 
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1 2^*5V^T, STA^^fCTAS z©W!)^M^/- 
/^^Lfc 0 nbtlfctfV-r-cmmi&m-Z, 2. 3 3Tfcofc 0 rOTKP-^ 
— &fflV^T N 0 i»|fi^©S-DCDPS : DCBN= 7 0:30 

#\ S-DCD P S : DCBN= 7 0:3 0<D^]} £ h y j^/KT 5 >"ffcb 

M-rZi&^&hotCo 8 0°C9 5%RH^jb^t6^^-^^fiO. 0 0 

9 S/cmit&VMitSr^LfCo 
10 WJ13) 

4, 4' - {4-7 ; au~/V) >;7x^;Vx-t/V8. 98 g 

(0. 01773mol) % -fy 7 # ;l>8t# p'JK (3. 60g (0. 0177 
3mol) ^nax^y2 0 0mlWU 7K^T^*P LfcSUfrfbTA' 5: 
^7A6. 15g (0. 04 6 lmol) &tia*.1t 0 m#l«H*#LfcflK 
15 |&#gtB.T?£ bfc: l 7^m#Sr^tfc 0 SJ64fctt^^y— ^Jcav-C^y-^- 
SrSiOfflU 1^*^91 #*fe#f»*Tft*Srjft0 3gU*:a, $£Jftbfc 0 

^y-r-Sr««iEifttt»-ea3£b^«fcte^±i. 01. *7nv^—wfemm<Dz?* 
^u-7-igWi2 0mi(igm Sfi-e5W#tfc. ^y-r-^ 

tfc^bfCo #6>ttfc^/^Wb^y (DH&mtl . OgT'feofc */^#;>"fb 
tK y "V — 5 OOmg ^NMP 2 . 5 m 1 Hlllti#LT^U #yb7*W 

h±-c*n?abfc* r 7^^±^ff^2 o o /imn^t^ h U *&j&«r«*gu 

25 0 O^MtK^-C^ felC lNfMft^aUfeo -f 2. 0 2meq 

/g-?fcofc 0 8 0^, 9 8%RHT?SlJ^b^:^^-^^^ 0. 19S/c 
m£^Lfc 0 NMP^ia OSlJtUfc^ftttAW:, 1. 6 7tfcofc, TGA 

sn£fc:*5v>-c\ 200 °cx*<Dmm%mm\z. \*it 3 %mm^pm.mn 34 6 °ct*&> 

ofc 0 * ? J — /HgiiS&gteU 6. 81mmol/m 2 ' sec^lfc, lc 
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(mmmi 4) 

3fctt0S 1 KlJjSV^C.. S-DCDP S<D0)>t>*) fcl 3 , 3' — itXAsft—A, 4' 
5 -^pci^7a=;W'}rby2tMJ!)iNt6. 2 9 9 2 g (0. 0 1 0 6 5m 
o 1 e) £r/Bvvt\ 2 0Hlif^Lfc, #6>*Wc*Ky O#«fc#i&W;0 . 6 7 

0. 14 S/ cm<£>#[§:^Lfc 0 *7^;^©iUM(a5 3%fi*3&>?& 
& (2 0 0 < CT*^JN-**^S2p^bTa!j^) «3 5 8°C-Cfcofc 0 

io (mmmi5) 

i»US-DCDPS : DCBN= 5 5 : 4 5 (7>tK U £-8* 
l&Lfco ^»J3 irlKa^/l'A^m #b^fc7^/^^«^(C3B# 

LTV>fc 0 3. 15meq/gffcofc 0 #:7 /Wx<Z)-f 

15 ^fcMfe&MfeVtck £5, 8 0°C9 5%RHlC:|b^-C0. 5 6S/cm^f|§r 
I^M5 0%RH{CUttO. 0 2 S/cm^jit^^LfCo 4 )V 

j*<Dmm&Mfefc %mmM'pum (200 c c-e<D!was£23pfc tti 

5t) Ii3 6 lttfeofc, ^ ^y-^igji^f*. 9. 9 7mmol/m 2 - s 

20 ^LTV^o 

WJ16) 

MMMl 5 i»US-DCDPS :DCBN=80 : 2 OO^U & 
"a*J&Lfc 0 #k*Wbtfy -v-^^^lBf^MT^^b/t^^, 7k8fcbT# 
bfrfcTtf V ^r— <D^ ^-^mm-aLtes 3. 3 7meq/g^ofc 0 #b*lfc 
25 tf?y-^— SrHWJ 1 ll^lt5S-DCDPS :DCBN=38 : 6 2^V^r— 

JJUJ*(D8 0°C9 5%RH^*3it5^^-^^ttO. 2 1 S/cm&7jsLfc 0 
^ ^^a§3i^fi, 11. 5mmol/m 2 - sec^lfc, lcm^d 

^0 9 Wbfc^^^/^Srl 0 0°C^7K^lB#^»bfc^7^^A^^^bf* 
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c&ttm 7) 

HJfe^iJl lfc:*5Vvr N S-DCDPS : DCBN=3 8 : 6 2#3JV-©f^t) 
5 <9 fc^ifcfljl 3-?#&*Lfc#y -r-^fflV^^^fFffiL/Co 8 0t9 5%RH 

3. 03mmol/m 2 > secl:*Lfc, 1 c \L^J <9 W bfc^:^ >f £: 

10 © fi3 6 6fC*)ofc 0 jR$-e**fcIECtt, 1. 3 9£^Lfc 0 
(HHfe^J 1 8 ) 

4, 4' -t'7x^ — /MEftfc) t) l£ bT* 7 a y —A- A 5 . 5 199g£fflV^ 

1. 3 1 ^Lfc 0 f^JfiU/t^^/WA^^-Vfi^tt^SllJSbfc^r^ 0. 
15 14S/c m^teSr^ bfco *7 >f /WAO^SSS'J^^ i53 

3 6 2ttfeofc 0 p< * / — yH^iiilS?^ 6. 6 1 mm o 1 /m 2 • s e c % 

mmmi 9) 

-20 Mt&ffl 2 ^*3V>T, 2, 6 — S?* P n^<^y= h V /U&iXfrV \Z.&tA^k<0 2, 

0 . HS/c m^fi^^ Lfco #:7 ^ ^AOiliSlJ^t i53 
g(43 7 1^-C*^ofc 0 ^ — 4. 2 4mmol/m 2 - se 

25 cSr^LfCo #b^tfc7^/WA^Jg|7K4 J 5^^bTt i , 

0HWU2 0) 

^teW3t^"CS-DCDPS :DCBN= 3 8 : 6 2 (^-/Wfc) T*#k*L 
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1. -m&. (1) *3ctt)«-^ (2) T*7fk£ti%tf})~?~ffif$,f$,ft%^t£Z.b 

5 

x 1 o 3 s 

S03X 1 




CN 

liWtyl^U Ar' te2#C^^g$T7rH-o 

2. fftfBAr £fcteAr ' tf> 5 < <h t— -Ph-Ph-S^tf 

10 ££:&<RMft£:i-3, ft^i^iBm^^yry-w^-^/^b^o 



3. ^bfc^/^^S^I^V^fc#^it^*5V^T, -O-Ar-O-^ 

# V -*-mm*<D 5 2 £ & 5 ^ <t £: -T 5 1 fc!B*&<0 *K 

15 Dry -i/yx-r/H^fe 



4. -j$5£ (3) *5J;tJ«-JK^ (4) vmt>£ti?>tfy'?-m&f$,&*'5teZ- 
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CN 

5. (5) *3«fcUMR5*; (6) t^^W^yv-f^M^^b^ 

5 




fcf'U 5£ (5) *3«k^ (6) tC*5V^T, n lf n 2 £><fc t>*n 3 te, 3Sr#|ft*)/t !3 
2©I|fCfc^ n 2 +n 3 f4l~40ltffc5 o X 3 « N -CN, -COOY, 

1 ~ 6 ©ffijR*/^df.^/u3E, ^W^Bc 1 ~ 6 ©teJfRJ&'V'tf ~^2£, - h 
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6. -j&5£ (7) ^frZtiZtfV^-mf&&&&ZZ>K.&trZ.£&mttk't 



10 7. ^/^^S-^Wft^> 0. 3~3. 5meq/g©|5ffl^fe5r:^ 
8. ^/l^^S-g-WS/^ 0. 2~6. Ome q/g©|SirtT^5^i& 



9. T^y ^~*5t^^v ? ^-^v't^ai^W>'^-^-/ h (-O-P h-P h-O 
20 10. — (3) *5J;0<— fi$5£ (4) T^*>£;ft5tfy -v-^^^tp 




5 



15 
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-( J P L °-0 K 0-°f (4> 

CN 

1 1. -JKit (5) *5irf-Jtt* (6) T^$tl5#!Jv-M^M^ 




fcfcU (5) *5j;t* (6) teaaWC, n 1( n 2 :fc3«fc tfn 3 te % ^#^fefc 19 
2 0S|ctfc^ n 2 +n 3 «l~4<75SmTfeS 0 X 3 tt, -CN, -COOY, 

i ~ 6 <DfcmTJu*/um, mmm^wt 1 ~ e ©t^r;^ 

T?*> <9 ^ n 2 +r 1 ^4 N n 3 +r^4ffc§, 
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l 2. —m^ (7) xmiotSfrZ>tf})'?~-Mf$,f&&*£bfc'SteZ. t 



(SOjHJa, (SO^)n 8 

-h ° ' 





(7) 



13. ^/^^^^"i^, 0. 2~6. Ome q/g©gIM5ii 



14. — jttS; (13) *5«ktf (14) xmt>£ti%ik&%ob ¥x7x.y—/\s%k 




CN 



20 15. — (13) *5£rj« (14) •C«t>S*L*flS'fr*i: \f^7^y — 
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